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3.2 Temperature program reduction of the catalysts 
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FDWDO\VWVDSSHDUHGDWșYDOXHVRIDQGZKLFKLVDVFULEHGWRPHWDOOLF&X,QDGGLWLRQD
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EURDG SHDN DSSHDUHG DW DERXW  R PD\ EH DWWULEXWHG WR WKH IRUPDWLRQ RI LURQ FDUELGHV 7KH SHDN
LQWHQVLW\RIERWKWKHPHWDOOLF&XDQGLURQFDUELGHVGHFUHDVHVJUDGXDOO\ZLWKWKHGHFUHDVHRIVXSSRUWSRUH
VL]HVLPSO\LQJWKDWGHFUHDVLQJSRUHVL]HVRIELPRGDOVXSSRUWIDFLOLWDWHWKHGLVSHUVLRQRIERWKWKHPHWDOOLF
&X DQG LURQ FDUELGHV LQVLGH WKH SRUHZDOOV $FFRUGLQJ WR WKH %(7 UHVXOWV PHQWLRQHG DERYH WKH %(7
VXUIDFHDUHDRI WKHELPRGDOPRGLILHGFDWDO\VWSUHVHQWVDQ LQFUHDVLQJ WUHQGZLWK WKHGHFUHDVH LQ VXSSRUW
SRUHVL]HV7KHUHIRUHWKHELPRGDOVXSSRUWGHULYHGFDWDO\VWZLWKVPDOOHUSRUHVL]HVSURYLGHVKLJKHU%(7
VXUIDFHDUHDSURPRWLQJSRVVLEO\WKHGLVSHUVLRQRIERWKWKHPHWDOOLF&XDQGLURQFDUELGHVLQVLGHWKHSRUH
VWUXFWXUHV
3.4 HAS performances 
+$6SHUIRUPDQFHVRIWKH&X)HVXSSRUWHGELPRGDOFDWDO\VWVDUHPHDVXUHGXQGHUUHDFWLRQFRQGLWLRQV
RIR&03DKDQG+&2 VHH7DEOH7KHWUDGLWLRQDO6*GHULYHGFDWDO\VWKDV WKH
ORZHVWVXUIDFHDUHDZKLFKH[KLELWVWKHORZHVWFDWDO\WLFDFWLYLW\,QFRQWUDVWWKHELPRGDOVXSSRUWGHULYHG
FDWDO\VWV RZQLQJ ODUJHU VXUIDFH DUHD DQG SRUH VWUXFWXUHV SUHVHQW KLJKHU +$6 DFWLYLW\ (VSHFLDOO\ WKH
FDWDO\WLF DFWLYLW\ SUHVHQWV DQ LQFUHDVLQJ WUHQG ZLWK WKH GHFUHDVLQJ RI VXSSRUW SRUH VWUXFWXUHV DQG
LQFUHDVLQJRI%(7VXUIDFHDUHDIRUWKHELPRGDOPRGLILHG&X)HEDVHGFDWDO\VWV,QDGGLWLRQWKHDFWLYLW\
RIWKH66FDWDO\VWZLWKWKHODUJHVWVXUIDFHDUHDLVDVKLJKDVWKDWRIWKHELPRGDOVXSSRUWGHULYHGFDWDO\VWV
$FFRUGLQJWRWKHDERYHFKDUDFWHULVWLFUHVXOWVWKHELPRGDOGHULYHGFDWDO\VWZLWKORZHUVXSSRUWSRUHVL]HV
SUHVHQWV KLJKHU VXUIDFH DUHD DQG WKH ZHOO GLVSHUVLRQ RI ELPHWDO VSHFLHV SURYLGLQJ PRUH DFWLYH VLWHV
)XUWKHUPRUHGHFUHDVLQJVXSSRUWSRUHVL]HVHQKDQFHVWKHLQWHUDFWLRQRI&X)HDQGLPSURYHVWKHVWDELOLW\
RIPHWDOSDUWLFOHVYLD WKHFRQILQHPHQWRISRUHZDOOV7KHUHIRUH WKHLQFUHDVLQJRIDFWLYHPHWDOVLWHVDQG
VWUHQJWKHQLQJRIV\QHUJLVWLFHIIHFWEHWZHHQ&XDQG)HVSHFLHVSURPRWHWKH+$6FDWDO\WLFDFWLYLW\2QWKH
RWKHUKDQGZLWKWKHLQFUHDVHRIVXUIDFHDUHDDQGGHFUHDVHRIELPRGDOVXSSRUWSRUHVL]HVWKHDFWLYHPHWDO
VLWHV LQFUHDVHDQGV\QHUJLVWLFHIIHFWRI&X)HHQKDQFHVZKLFK LPSURYH WKHIRUPDWLRQRI&2+YLD WKH
VWUHQJWKHQLQJRIFDUERQFKDLQJURZWKDELOLW\RIPHWKDQRO
7DEOH+$6SHUIRUPDQFHVRIWKH&X)HVXSSRUWHGELPRGDOFDWDO\VWV
&DWDO\VWV ;FR 6HOHFWLYLW\ &2+&2+
52+ &2 +&
&X)H.6*     
&X)H.0     
&X)H.0     
&X)H.0     
&X)H.0     
&X)H.66     
 3.5 The reaction mechanism for higher alcohols synthesis 
$VZH DOO NQRZQ IRU WKH&X)HEDVHG+$6 FDWDO\VW FRSSHU LV NQRZQ WR EH WKHPDMRU HOHPHQW IRU
PHWKDQROV\QWKHVLVIDFLOLWDWLQJWKHGLVVRFLDWLYHFKHPLVRUSWLRQRI+DQGWKHDVVRFLDWLYHDGVRUSWLRQRI&2
,URQHOHPHQWHVSHFLDOO\IRULURQFDUELGHVDUHWKHDFWLYHVLWHVRI)LVFKHU7URSVFKV\QWKHVLVVHUYLQJDVWKH
GLVVRFLDWLYHRI&2DQGDVVRFLDWLYHDGVRUSWLRQRI+7KHUHIRUHWKHSURGXFWLRQRIKLJKHUDOFRKROVUHTXLUHV
WKH V\QHUJHWLF IXQFWLRQLQJ RI LURQ DQG FRSSHU 7KH UHDFWLRQ PHFKDQLVP VFKHPH IRU KLJKHU DOFRKROV
V\QWKHVLVIURPV\QJDVRYHUWKH&X)HVXSSRUWHGELPRGDOFDWDO\VWVLVVKRZQLQ)LJZKHUHUHSUHVHQWV
DYDFDQWVLWHDQG5RU5LQGLFDWHVDPROHFXOHDGVRUEHGRQDVLWH7KHGLVVRFLDWLRQRI+DQGDVVRFLDWLRQ
RI&2RQWKHVXUIDFHRIDFWLYHFRSSHUVLWHVLQGXFHWKHIRUPDWLRQRIPHWKDQRO7KHGLVVRFLDWLRQRI&2
DQGDVVRFLDWLRQRI+RQWKHVXUIDFHRIDFWLYHLURQVSHFLHVUHVXOWLQWKHIRUPDWLRQRI&+[ZKLFKPRYHV
WR DQ DGVRUEHG &2 WR IRUP &+[Q&2 DQG WKHQ WR SURGXFH PL[HG DOFRKROV YLD WKH K\GURJHQDWLRQ
UHDFWLRQ7KH LQFUHDVHRI VXUIDFH DUHD DQGGHFUHDVHRI ELPRGDO VXSSRUW SRUH VL]HV VKRUWHQ WKH GLVWDQFH
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EHWZHHQ&X DQG )H VSHFLHV DQG VWUHQJWKHQ WKH V\QHUJLVWLF HIIHFW RI&X)H IDFLOLWDWLQJ WKH LQVHUWLRQ RI
&2LQWRWKH&+[VSHFLHVDQGSURPRWLQJWKHIRUPDWLRQRI&2+
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5HDFWLRQSDWKZD\RIKLJKHUDOFRKROVV\QWKHVLV

)LJ7KHUHDFWLRQPHFKDQLVPVFKHPHRI+$6IRUWKH&X)HVXSSRUWHGELPRGDOFDWDO\VWV
 &RQFOXVLRQV
7KH &X)H EDVHG FDWDO\VW SUHSDUHG E\ WKH PXOWLIXQFWLRQDO VLOLFDVLOLFD ELPRGDO VXSSRUW H[KLELWHG
H[FHOOHQW+$6SHUIRUPDQFHVGXHWRWKHVSDWLDODQGFKHPLFDOHIIHFWVRIWKHELPRGDOVXSSRUW7KHLQFUHDVH
RI%(7VXUIDFHDUHDDQGGHFUHDVHRIELPRGDOVXSSRUWSRUHVL]HVLPSURYHGWKHDFWLYHELPHWDOGLVSHUVLRQ
DQG VWUHQJWKHQHG WKH &X)H V\QHUJLVWLF HIIHFW YLD WKH FRQILQHPHQW RI SRUH VWUXFWXUHV SURPRWLQJ WKH
FDWDO\WLFDFWLYLW\IRU+$6DQGIXUWKHUVKLIWLQJSURGXFWGLVWULEXWLRQWRZDUGVKLJKHUDOFRKROV
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